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The 350,000 zallons of waste solution under consideration contain
77-3 tons of metal from the firgt 290 days operation of the Clinton 200
Area. It is stored in waste storsge tanks ¥-i0, W=7, and & small emount
of W=8. That in W-O will be mixed with an equal volume of fresh weste
and the mixturs used to fill W=-7. The distribution of fission product
activity in these tanks, important for a consideration of metal recovery,
has been estimated from the fission yields and decay curves of the indi-
vidual elements combined with a day by day survey of the metal discharged
from the pille.

Allowing for the fact that incomplete separation from Zr, Cb, Ce and
Pr 1s obtained in the first product precipitation, the results indicate
that the activity ia the waste tanks as of Sepfember 1, 19ul 1s the same
as that from "aversge® metal irradiated at 15 Kw per ton for 100 days,
and allowed to decay 130 days. Ths distridution of activity and rate of
decay are moreover similar to such metal. The calculated activities of
the individual fiisjon products expressed as curies and beta and gamma
watto for additicnal decay times are summarized in Tables 2 and 3.

INTRODUCTION

A knowledge of the distribution of fission products in the metal waste
solution ig important for 2 consideration of methods of recovering the
metal. After two years cooling, for example, 964 of the gamma activity
is due %0 3 year Cs. The best method of geparating the uranium £rom %he
fission product activity at such a time would be to precipitate the uranium
leaving the Ce in solution. For shorter cooling times, however, othsr
meth.ods of decontamination such as solvent extraction might be more ef=-
fl:lent. As an slternate to analyzing the waste for the various fission
peoducts, the distribdution of activity may be estimsted from the fission
Jields and decey curves of ths individual elements. Such curves ars
available from MUC-N$-212 (Project Handbook Chapter III, Section D§)-

Valves of pils operating power, irradiation and deocay times necessary
Yo apply the curves are found from a day by day survey of the metal discharged
from the pile. These calculations have been cerried out a&s Tollows:
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Tracing the Source of Metal

According to the usual procedure, the metal is discharged from the
pile into marked buckets for storage in the canal. Before it 13 sent %o
the 200 Area, it is redistridutsd in cther bduckets io give a more uniform
concentration of product in each batch. Thig mades it difficul® to trace
the source of metal from 200 Area records. By assuming, however, that all
the metal discharged from the pile up to a certain date was processed and
stored in the waste storage tanks, the history of the metal may be traced
from Building 105 "Detail Charging and Discherging Records." These records
give the charging and discharging dates and the amount of yr oduct associated
with each datch calculated on tae basis of 24,000 K¥ hours per gram 49.
This allows determination of irradiation and decay times as well as pile
operating levsl for any given metal. By the tims they were full, tanks
¥W-9 and W-10 contained all metal discharged from the pile up to July 5,
194k {plant rung 1 to 202) plus four/sevenths of the metal discharged
from July 5 to July 17, 1944 (runs 202 to 208). The remainier of the
waste from these latter runs ig still held in small storage tank Wel.

After W-J and W-10 were filled, the waste in W~9 was partially trang-
ferred to W-7. The 4! of liquid remaining in ¥~9 will be mixed with an
equal amount of fresh waste from W-li and the mixture used to £fiil W=7.
The activity of the W-7 waste must, therefore, be basaed on & forecast of
the activisy of the fresh wagte which will be sdded.

To be sure that all of the metal pushed from the pile from the begin-
ning of opsrations to July 17 was prccessed in the 200 Area, s product
balance as of August 12 was used. :

This showed that the amount delivered by August 12 (from daily re~
ports) plus amount delivered during August 12 to August 28 plus the canal
inventory was within about 1¢ of the amount pushed, according to "Detail
Charging and Discharging Records."
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Calculations

Having determined the irradiation and decay timee for each batch of
metal, the power level may be found from the amount of 149 in the metal
and the time of irradiation. Thus,

W
Px= - x106
T

vhere, P = power level, wvatts.
W = weight of product, gms.
T = time in pile, days.

Activitios of the individuval fission elements in curies or beta and
gamma watts as a function of P, T and t (the decay time) are next found
from data in MUC-KS-212 or Project Handbook, Chapter III, Section DG.
The activities of the Zr, Cb, Ce and Pr must be corrected for incomplete
decontamination in the first product precipitation. Only 75% of the Zr
and 90 of the Cb, Ce and Pr activities go intc the metal waste.

Comparison of Calculated Activity with Measured Activity

Measured activities as of September 1, 1544 ;

X= 95 c/nfce
B- 3.67 % 1&5 ¢/mjfce
Y- 1.5 x 10* c/m/cc

Assuming 8% geometry, 100% efficiency for beta counts, 1% efficiency for
ganms countsg glves for beta

2261 Lmsw = 14000 beta curies

(.08) (3.7 x10
for gamma

152 10" = 180000 x 3785 = 5700 gemma curiep
.08 x .01 x 3.7 x 1010 x go

This compares to calculated values of 28000 and 14000 curies for beta and
ganma respsctively.




Resgults

The total amounts of each fission element in the waste tanks on
September 1, 19ul are given in Tables 2 and 3 as well ag activities
at future dates. A comyarison of =10 activities with valuee calculated
on the basis of "avera;e! metal lrradiated at 15 KW per ton for 100 days
and allowed to decay 130 days is given in Table 4. The calculated acti-
vities are higher f-r the Zr, Cb, Ce and Pr by amounts expected from
the specific deccr.amination date in the report by W. Q. Smith, 5/1/uk,
*Handling of Me?sl Vastes.®

Measur~: j3tal activities are about 509 of calculated total activities.




‘(Te3ewm jJo euoy g°LE) o39wm Jo suuTTed 000°0QT SUTEIN0e

o] £neof m%o_m; w91 6°95] 1°¢} £°4 nﬁmm.ﬁ 8°22} 1 °49| 019} oot 1| 00T12|006¢ | 0021} 0008S STVI0%
o] of o of o o]Llso] ce2 1o 9 0t]seat]G-edos |ont {ool [oont|oot2|ootE wiy 4
Jo8 jork jool joont|oote|oote POHE @D
o0 0o © or 0] 00 of o i 0] 0}5cjyo jo Jo 0 la Jowe LR .
of o o o oétr|{ o of o6 of olazslo fo lo |o |5t |oom V32 14p®
of o o o o42 of o© Q_“ of oféojo fo |o io |o jooe UON oy
of o o o o o of _of o o} O0f30jo jo o o [0 o002 62T o 90
TheOf £1°0f £7°0; 6°0}§°0§ 670 | 12°0[82°0}62°C £°0 || €°0 | £°0 | GETI OAT J ONT [0GT |OST [ 05T &9 mmﬂ.u
of o o -o0f ot0 o_ of 0 o oj¢ojo jo lo o {¢£ Jont ..w amm &Hoa,w
‘ S o,
of o o o o o/{loojgEeo To& 9°1 || {e°CLfL |of }ol jout jooz {oof 80¢ mmﬂaw
Q _ JiL ot jol jont joo2 {oof P05E w
o} 0 2%0 6°¢ o0 of © o 0j80j0 jo jo € {09 {ooet POY ¢or"
of Ojto°o hooje&fs8°1E] of O ow 10 ||°01€°9j0 o |2 {oot fofl |ooL) PSE “gpad
o ojtocgnopgezie9ry ol of Q10|90 flclo fo |2 o8 Jo4S {009k PS¢z
o} of o o Of 9. GTOHIT{O°THO f0 |0 [Or OSE joOKE PLG (agyh
OF 94 o o 0 0]06°0i46°0196°0;0°% ||0°T | 0°T | 081§ 06T | 06T J0O2 {002 | 002 qo9 " ogt
S 9 G o o o0}l2g|seco mmoo,md £°0 | £°0 | 08T] 06T | 06T | 002 [00Z {002 £of o%m
0 9 ¢ o © of o grojexjreyo {o o of |oof |ooos vE IS
nﬂg%i‘i = ~o..lqr - ¥ = e A S VM S e |
wlwl wloelbul o] o » Ll eiw Tm 2l e
gl el iy i~ 1~ ot Ll B = !.u. S — sot00do
e - B e - e = ElFiFlI &I =1 E | "%
ot ~ Al el RS, W V) - el B I LR N ¥
3o se saguy g 30 su-8338H LY I 7 o seeepamy

wuey, 8381095 OT=) Wi 9oyoedg UOTSSTA 3o LITATIOY




s

Table 3

Sstimated Total Activisies in W~7 Storage Tank*

Curies as of Aatts ag of ¥ watts asg of
Rl 3k 9jiWs 3w Sl 3[i/%s 971
st8 554 1000 100 4.0 0.k 0 0
s17% 3oy 300 300 0.4 o.l 0 )
% g 300 300 1.6 1.6 0 0
¥92) sm 1000 100 3.6 o 0 0
223 g5 2000 300 1.9 0.3 8.6 1.2
3 34 2500 300 2.2 6.3 104 1.5
wl®3  yoa 250 10 0.2 o 0.9 0
B 3304 800 500 | 1 0 0
Eh 30.} 800 500 ﬁ&‘ 0 2.8 ) 0 0
%129 32d
rel2J 73:} {20 0 0l o 0 c
catP 3¢y 250 250 0.4 O 0.7  G.7
2at*12, 54 1 o 0 0 0 ¢
0 hon} 1 c o 0 0 0
co™  zea 200 2 0.3 0 8.2 0o
pet¥313 55 1 o 0 0 0 ¢
Ce 3@0:1? 4000 3000 i 0 0
Pr  178) 4000 3000 |30.8  21.3 ) 0 g
Totals 30000 10000 50 30 20 ly

7Will contain when full 180,000 gallons of waste (8.7 tons motal).
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. Table 4

Activity of fission specles
calculated on bagis of metal
reacted at 15 XW/ton for 100
days, cooled 13C days.

Activity of fission
species in %-10 as
o7 September 1, 19uk,

Element Curies Yatted \Vatts ¥! Curies Vattsd VWattsy
554 &r 3000 12.1 0 : 3000 12.1 0
30y ST 200 0.3 c + 180 .25 0
0h Y 200 1.0 0 |, 180 -9 0
57d Y 3400 11.0 0 ' 3300 10.9 0
£54 Zre 3600 7.7 16.2 1 1700 4.7 21.4
354 Cbs 1300 53 31.8 | 8830 1.5 37.4
404 Ru 1200 3.8 3.5 ;1 1000 0.7 2.8
33d Ru 300 1 360

30s Rh 300 3.2 o ! 360 3.5 0
324(72u) Te 0 0.3 0.1+ 120 .25 .06
36y Cs 150 0.3 0.5, 120 .38 48
12.5¢ Ba 200 0.6 o 30 .05 0
40h la 200 0.9 2.5 30 .10 23k
264 e 1400 2,2 1.9 | 1050 Ly 1.2
13.%4 Pr 2u0 0.5 o 3 .07 0
3404 Ce* 3100 , . 360C

172 Pre 3100 22.5 0 ' 3600 26.8 0
TOTAL 28000 65.7 56.5 | 30400 69:6  63.7

sfne Zr, Cb, Ce and Pr activities 1n the waste are lower than calculated
éue to partial predcipliation of these elsments with the first product
precipitation. '




